This section details the study area characteristics, benthic and subsurface invertebrate field sampling campaigns and laboratory procedures for each of the five rivers. The taxonomic resolution to which invertebrates were identified is stated in Table A1 . Information on the Albarine, Asse and Selwyn is taken from the Supplementary material of Datry et al. (2014) and is reproduced modified with the authors' permission.
apart. Descriptions of the climate, geology and geomorphology of the Asse River catchment are given in Mano et al. (2009) .
Flow cessation begins in spring of most years 2-3 km from the confluence with the Durance River, and the drying front moves upstream and downstream during the summer. Flow generally resumes throughout the temporary reaches in autumn. In the middle of the temporary reach, annual water permanence is lowest and ranges from 80% to 90%.
Invertebrate sampling
Invertebrates were collected from riffles at 13 sites (five perennial, eight temporary). Samples were collected in spring, just before the beginning of summer dry events (15 April 2009 and 8 June 2010) , and in autumn, at least 3 weeks after flow resumed (2 October 2008 and 10 November 2009). On each sampling date, two invertebrate samples were collected from each of two riffles per site and pooled. Invertebrates were collected and preserved using comparable methods to those summarized above and described by Datry (2012) for the Albarine.
The River Glen

Study area
The River Glen rises from a limestone outcrop in Lincolnshire, central England, UK. The upper reaches comprise two third-to-fourth-order tributaries, the East Glen and West Glen, which respectively flow for 37 km and 39 km across a 342-km 2 catchment dominated by arable land use, before joining to form the River Glen. Fissures and other features of the limestone bedrock enable rapid recharge of the underlying aquifer, resulting in surface water loss from losing reaches. The area is also subject to anthropogenic water resource use, exacerbating natural surface water loss and contributing to partial or complete streambed drying. In years with average precipitation, site 1 is perennial, and sites 2, 3 and 4 (based on expert interpretation of nearby gauging station data, J. Murphy, pers. comm.) dry in summer for approx. 3, 6 and 9 weeks, respectively, although sporadic sinkhole development near site 2 hinders definition of a 'typical' year. Further details of the catchment, including its geology, hydrology, climate and land use are provided by Stubbington (2011, and references therein) and Stubbington et al. (2011b) .
Invertebrate sampling
Samples were collected at approximately monthly intervals for five months between May and September 2009. On each date, four replicate benthic invertebrate samples were collected from each of two sites on the West Glen (site 1, 0% time dry; site 2, 5% time dry) and two sites on East Glen (site 3, 10% time dry; site 4, 20% time dry) using a Surber sampler. The 0.09-m 2 Surber frame was placed on the bed and sediments manually disturbed to a depth of approx. 5 cm for 30 s, with dislodged invertebrates captured in a 500-µm net. At each benthic invertebrate sampling point, a 6-L sample of water, sediments and associated organisms was pumped from a semi-permanent 30-cm-depth sampling well (comprising a PVC tube, 19-mm internal diameter) using a vacuum pump, following the method of Boulton and Stanley (1995) and Hunt and Stanley (2000) . Further details and critical evaluation are provided by Stubbington (2011) and Wood et al. (2010) . All invertebrate samples were preserved using 70% industrial methylated spirits.
The River Lathkill
Study area
The River Lathkill is a second order stream that originates from groundwater springs within a limestone outcrop in Derbyshire, central England, UK and flows for <9 km to drain a <52 km 2 catchment before joining the River Wye. The Lathkill is within an area designated by national and European legislation to protect features of biological and geological interest, and catchment land uses comprise deciduous woodland and low-intensity sheep grazing. Surface water is lost to natural fissures and voids within the underlying karst limestone bedrock and also to historic lead mining drainage levels, a legacy of local industrial activity in the 1800s. Groundwater inputs from the aquifer dominate streamflow and surface flow therefore experiences fairly predictable, seasonal changes, although sudden floods can occur when heavy rainfall saturates the soil and groundwater stores. In typical years, continuous flow is maintained at sites 1 and 2, although riffle crests are exposed. Drying durations increase with progression downstream within a <2 km stretch, with surface flows typically receding to leave the benthic and shallow subsurface sediments dry at sites 3-5 for 2-3 months from July-August onwards. Further details of the catchment, including its geology, hydrology, climate and land use are provided by Stubbington (2011, and references therein) and Stubbington et al. (2011a,b) .
Invertebrate sampling
Samples were collected from the two perennial and three temporary sites using a comparable sampling strategy to that described for the Glen, although sample collection did not begin until June at site 5, and four not five sets of samples were thus collected here.
Selwyn River, New Zealand
Study area
The Selwyn River drains a 975-km 2 catchment located 90 km north of the Orari River on New Zealand's South Island. The Selwyn rises in the foothills of the eastern Southern Alps and flows across the Canterbury Plains. The river mainstem flows for 35 km through the foothills, then 54 km across inland and coastal plains to coastal Lake Ellesmere. The Selwyn River is perched over a deep vadose zone beneath the inland plains, and loses water with distance downstream. The first 3 km of the losing reach are perennial, and the next 43 km are temporary. In the coastal plains, upwelling groundwater causes progressive flow gains, and the river becomes perennial approximately 8 km from its terminus. At its most temporary point, the river's annual average water permanence is approximately 30%. During extended droughts, the river dries for most of its length on the Canterbury Plains, and portions of the central reach may remain dry for >1 year. Larned et al. (2008) describe the climate, geology and geomorphology of the Selwyn River catchment.
Invertebrate sampling
Invertebrates were collected on 11 dates between November 2003 and October 2004. On each date, 1-4 replicate samples were collected from 10-16 of 16 (three perennial, 13 temporary) sites, with each site sampled only on dates when water depth flowing over riffle tails exceeded 30 cm (Datry et al. 2007 ). At least one site was dry on each sampling date, and the total number of sampling dates therefore varied from 1-11 per site, with each 'date' comprising a 1-4-day period. On each date, four replicate benthic invertebrate samples were collected with a Surber sampler (0-09 m 2 area, 250-m mesh), then two samples combined in each of two composite samples. To sample subsurface invertebrates, 4-L samples were collected using the vacuum-pump method described above for the Glen, with samples filtered through a 63-µm mesh sieve. All invertebrate samples were preserved in 70% isopropyl alcohol (Datry et al. 2007 ).
Preparation of invertebrate data for analysis
Further to the Invertebrate data described in the main text, 53 (of 105) benthic and 65 (of 93) subsurface samples collected within 2 d of each other at 10 (of 16) sites were used to create the 43 subsurface-benthic sample 'pairs'. Table A1 . Taxonomic resolution to which invertebrates were identified in each study, listed alphabetically by taxon within major taxa (i.e. phylum, sub-phylum, class, sub-class or unranked taxon). F, family; G, genus; GG, genus group; Group, taxon stated; NA, not applicable (i.e. taxon not recorded); S, species; SF, sub-family; SG, species group.
Major taxon Taxon Albarine Asse Glen Lathkill Selwyn Acari
Hydrachnidia 
Subsurface and benthic invertebrate community composition
Summaries of subsurface and benthic communities in each river are presented in Tables A3-5 ; caution is advised in comparing studies, due to differences in estimates produced by different sampling methods (e.g. Stubbington et al. 2016 ; see page 4 for details), in sampling effort among studies, and in the taxonomic resolution achieved (Table A1 ). βSOR βSOR R 2 = 0.05, p = 0.623 βSIM R 2 = 0.17, p = 0.053 βSNE R 2 = 0.02, p = 0.436 (c) βSOR R 2 = 0.06, p = 0.642 βSIM R 2 = 0.02, p = 0.402 βSNE R 2 = 0.08, p = 0.697 βSOR R 2 = 0.07, p = 0.688 βSIM R 2 = 0.08, p = 0.754 βSNE R 2 = 0.09, p = 0.915 % time dry βSOR R 2 = 0.17, p = 0.330 βSIM R 2 = 0.54, p = 0.169 βSNE R 2 = 0.50, p = 0.997 (e) βSOR R 2 = 0.13 p = 0.256 βSIM R 2 = 0.10 p = 0.319 βSNE R 2 = 0.22 p = 0.629 βSOR R 2 = 0.31, p = 0.851 βSIM R 2 = 0.17, p = 0.268 βSNE R 2 = 0.46, p = 0.126 
